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Please read the instailation, operation and instrumentation 
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sections of this manual before using the chamber. These sections 
will provide enough information to allow the operator to safely 
use the chamber, The rest of the manual provides hackgound 
information and troubleshooting technigues that may be read at oa 


mare convenient time, 


INSTALLATION 


INSPECTION 


Inspect chamber for any physical shipping camage, especnally the 


instrumentation panél and control systen. On chamber equipped 
with a refrigeration system, remove the service panels 2 
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rigération piping for broken and/or kinked iines 


and for any loose components. 


Tnspect the electrical control console. Open the service panel 
and cheek for loose wires cr damages to the components, 
controllers, recorders and/or programmers. Make sure that all 


electrical power is removed from the chamber before inspecting 


the electrical control console. 


The HP/4 chamber is designed to be mounted on top of ai stusdy 
bench, cart or stand. The back of the chamber must be a minwunum 
of 12 inches from any wall or oather obstruction. This will ailow 


unrestriced air flow to the air cooled condenser coil. A owinimun 


dimension of 3@ anches is required on the right side if the 
chanher to service the refrigeration system. 

Locate the chamber in an area where the ambient temperatures do 
not exceed 80 degrees F. Operating the chamber above this 


ambient temperature will hamper the performance of the mechanica® 
refrigeration system and reduce the overall performance of the 


chamber. 
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INSTALLATION (CONT'D) 
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UTILITY CONNECTION(S ) 


Blectricat Power Requirements: Connect the power cable of the 


chamber to a fused 20 


ow 


ampece L115 volt A.C. 1 phase, 6@ hertn 


power Supply. 


Water Requirements: Connect distilled water or city water to whe 
3/8" Ept connection on the back of the chamber. This water 1s 


used for the humidity vapor generator and it may be eéither a 
gravity fed system or city water system with a maximum preSiuce 
ef 49 psig. A flow rate of approximately 1/4 GPH is required 
after the 2-3/4 quart vapor generator is filled. 


Drain Reguirements: Connect the 1/2 fpt drain connection on back 


of the chamber to an open drain. The 3/8" fet drain for 
Vapor generator need may not be connected since it is only used 
periodically to flush the vapor generator or it may e185 be 


wonnected to an open drain system. 


CHAMBER SPECIFICATIONS 
Temperature Range: minus 18 degress C to plus 93 degrees C, +/- 
@,2 degrees C. 
Humidity Range: 20% to 98% relative humidity, +/- 3% as limited 
by a dew point temperature of 3 degrees C, within a ary Jbuib 
temperature range of 2@ degrees C to 8&5 degrees C. 


Interior (test space) Dimensions: 18-1/2 inches wide by 29 


inches deep Sy 20 inches high. 


Interior (Test Space) Volume: 4.3 cubic feet. 


Bxterior Overall Dimensions (no options): 42-1/2 inches wide by 


Cooling Rate Change: From plus 24 cegrees © to Minis 27.8 


degreas © vithin 3@ minutes. 


Heating Rate Changes: From 24 degrees C to Plus 93 de 


Live Energy Load Handling Capacity: 5@ watts at minus 1° .8 


degrees C. 


stem Horsepower: 1/23 H.P., air cooled. 


Power Requirements: dim YO TTom 2 “phase. = 60. (He 
maximum operating amperes = 24 (standard chamber). 

Water Reguirements: 1/4 gph at maximum of 4@ psig. 

Chamber Weight: 225 pounds net. 


Refyiygerant Charge: R-12 60 ¢sig @© 75 degrees F. 


Refrigerant O11: Zero] 156 Sus. 


GENERAL CHAMBER DESCRIPTICN 


The HB/4 Temperature/Humidity chamber features a hermetical 


sealed heliarc welded stainless steel interior liner. 
chamber fabricated to assuré thermal integrity and preve 
moisture incursion into the fiberqiass insulation fgpace F 
components in the chamber are selected to offer maxim 
resistance to the corrosive effects of the moisture combined wi 
exticme temperature conditions. The chamber exterior 


ded mild steel finished in a durable siate bi 


enamel], A standard 2 inch diameter stainless steel access Ba 
with plug, to facilitate electrical and mechanical tonnectic, 


the test specimen, is provided in the sidewall of the chambe 
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The full opening door Features concentric vapor tight thernal 


gasketing and a fully adjustable door latching assembly to ;& 
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posstive reliable decor to mullion seal. 


Lew 


ctr 
if 


emperature: are reached through the use of a air coole 
hermetically sealed single stage mechanical refrigeration syste 
High temperatures within the chamber are attained by the use 


rapid eleetrical resistance heater units for close temperaty 


eontroal, Humidity ais provided through the use of a stainle 


stee] vapor generator which includes an automatic water lLeve 


eontroal and a water safety cut-out. Dehumidification 


accomplished through the use of the cooling coll coupled ta ¢ 
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reficgeration system to reduce humidity conditions within the 


chamber. 
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GENERAL CHANBER DESCRIPTION (CONT'D): 


The refrigeration evaporator coil and the resistance heater 
as well] as the air circulating fan are housed in a plenum 


located on the right side wall of the chamber interior. 


os 


o that this area does not intrude inta 


Nba 


pienum is situated 


working (test space) volume of the chamber. 


HUMIDIFICATION 

A stainless steel vapor génerator that holds approximately 2-1/2 
quarts cf water is heated by an immersion type heater. He Abang 
the water increases the vapor pressure and forces water vaper 
into the test space. The injection of water vapor raises the 
yelative humidity in the test space. 

A safety low water cut-out device will prevent damage to the 
heater if the water level in the vapor generator should ever fall 


below the heater height. The water level in the vapor genereteor 


is metered by a corrosive resistant float valve. 


SOLID STATE HUMIDITY SENSOR 


This chamber is equipped with a accurate solid state humidity 


sensor, This sensor essentially consists of two parts, the 
sensing head, and the transmitter. The transmitter ifs ou 


located Inside or on top of the electrical enclosure. The 
electronic sensor measures the & relative bumidity in the test 
chanber and sends this information to the recording and 


eontroliling instrumentation. 


REFRIGERATION SYSTEM 

The single stage refrigeration system consists of an evaporator, 
metering device, compressor, air cooled candenser and various 
electrical and oi] control devices. The heat transfer occurs in 
the evaporator where refrigerant 12 vaporizes and absorbs heat 
from the test space, The refrigerant leaves the evaporater in a 
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low temperature saturated vapor state and enters the compressor 


where it is compressed. It leaves the compressor as Sigh 
Lemperabure, high pressure, superheated vapor and enters the air 
cooled condenser, where the refrigerant is desuperheated and 


condensed to a liquid. The refrigerant leaves the condenser as 


to 


high pressure, wedium temperature, Saturated Lliguid and enters 


ae 


the capillary tube (metering device). It leaves the capillary 


tube and enters tne evaporator where it evaporates and abseoriss 


heat. Cycling the flow of refrigerant into the evaporator will 
contra] low temperature in the chamher'’s test space. A aguisd 


injection and hot gas bypass system is added to the basic single 


stage refrigeration system to bypass the refrigerant flow t2: the 


evaporator during the off cycle. 


Low mass, nichrome wire, open type heaters are used to raise the 
temperature of the test space, A 141 degree C thermal fuse is 
Wired ain series with the heaters as a safeguard against chamber 


overheating. This device will protect the chamber against gamage 


in a overtemperature condition. 
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OIL CHARGE 
All compressors for extreme low temperature are charged with 
special low temperature oli at the factory before shipment. This 
oll is a minus 15@ degree F grade, ag manufactured by Shrieve 
heing theic specification “Zerol"” 15@ SUS. 


CAUTION: DO NOT OVER-CHARGE THE SYSTEM WITH OIL. 


GAUGES 
Correct operation of the equipment can be readily checxed by 
ebserving pressure gauge readings. Valves are provided for 


connection of gauges to the equipment at appropriate points. 


11 


ELECTRIC 


A wiring diagram is furnished 


eireuit. All relays are shown with NO POWER on the 


entire system de-energized. 


POWER PANEL & CONTROL CIRCUITS 


A cantrol console is provided to 


instrumentation and control switches for 
Bach switch is identified 


Pilet lights are utilized to 


enciosure also contains 


contactors, starters, fuses 


The following describes switches and cireuits 


eoatral panel: 


MASTER SWITCH 


fan, control instrumentation and 


REFRIGERATION SWITCH 


the 


according to funetion 


gndicate circuits 


and related 


is switch turns the chamber "ON", 


which 


MAjJOXr power 


CONTROLS & WIRING 


illustrates 


the 


coils 


accommodate the 
operating the test 
with 


energized. 


accessories Su 


control devices. 


It energizes 


available 


the 


related control circuits. 
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chamber 


This switch will turn "ON" the refrigeration system, compere gceara 
and related devices. Tt also permits the temperature controller 
to energize or de-energize the main cooling coil selenoid valve 
as required to maintain the "set" temperature. 

HEAT SWITCH 

This switeh will permit the temperature controller tae control the 
heat input into the chamber. 

DEHUMTDIFTICATION SWITCH 

This switeh turns "ON" the refrigeration system and elared 
devices. It also permits the humidity controller to energize or 


HUNIDIFICATION SWITCH (CONT'D) 


de-energize the dew point coil solenoid valve thereby reducing <r 
controlling the relative humidity of the chamber as required. 
NOTE: This switch dees not effect the cooling control circuit. 


HUNIDIFICATION SWITCH 


This switch permits the humidity controller to energize or ds#- 
energize the immersion heater therby controlling the vapor input 
to the chamber. The immersion heater may also be de-energinzed 
automatically if the water level drops below the required amount 
needed for proper operation by a water level switch in the vapor 


generator. 


LIGHT SWITCH (optional) 
Using this switch will turn on a(n) internal vapor proof light 
inside the chamber. 

PILOT LIGHTS 

These lights are used te indicate visually that the chamber is 


on and functioning. Heat and refrigeration will cycle on and 


off when chamber temperature has reached set point temperature. 
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OPERATING INSTRUCTIO 


NS 

STARTING THE UNIT 

Place all switches in the "OFF" position. Connect the chamber to 
the necessary utilities required for operation (see iabel on the 
rear of the chamber for the utilities and ratings needed). 

To start the chamber place the MASTER switch in the "ON" 


position. This will energize the control instrument and alloy all 
related control circuits to be energized as required. 

LOW TEMPERATURE 

To operate at low temperatures set the control instrument to the 

jesired temperature and place the REFRIGHRATION switch to the 
"ON" position, When the set temperature is reached the 
refrigeration pilot light will cycle on and off. 

HIGH TEMPERATURE 

To operate at high temperatures set the control instrument. to 

the desired temperature and place the HEAT switch in the "ON" 
position. When the set point temperature is reached the heat 
pilot light will cycle on and off. 

NOTE: Turn off REFRIGERATION switch if cooling is not required. 

HUMIDIFICATION 

To operate in humidity cenditions set instrument to desired 
temperature and %* RH then place the HUMIDITY switch to the "ON" 
position. The actual temperture and %* RH of the chamber test 
space are indicated on the control instrument. When set humidity 


is veached, the humidity pilot light will cycle on and off. 


NOTE. Turn off dehumidification switeh if dehumidificazsation is 


nok required. 


OPERATING INSTRUCTIONS (CONT'D) 


DEHUNIDIFICATION 

To operate the dehumidification system set instrument te 
desired temperature and % RH then place the DEHUMIDIFICATION 
switch in the "ON" position. The actual temperature and % RH of 

the test space are indicated on the control instrument. When the 
set point of % RH is reached the the Dehumidification pilot light 


will cycle on and off. 


MAINTENANCE 


Maintenance intervals are 1700 hrs. of actual usage except for 
humidity systems which should be serviced at 606 hrs. of usage. 


Turn Off Main Power Source 
CHAMBER INTERIOR: Remove the baffles. Check the heaters, 
thermal sensors and fuses for lease 
connections; tighten any found loose. 


Check the coil for accumulation of fereiun 
material. Remove any found. Be careful not 
to bend the coil fins. 


Check fan baldes for cracks and bent blades. 
Repiace if any ¢racks are found or blades are 
bent. 


Replace the baffles. Secure the sensor(s) in 
the position that they were originally found. 


Clean the chamber walls if they are dirty. 
Bach customer will have to determine his) own 
method of cleaning which will be governec 
the deposits on the walls. Some deposits 
be water soluble; others may he soluble in one 
of many solvents. 


CHAMBER EXTERIOR: The usual dirty deposits can be cleaned wit a 
solution of detergent and water. Heavy yreare 
or O11 stains can safely be removed with Xytiol 
or Sherwin Williams Reducer R2k4, 


Clean the drip pan if so equipped. 


Caution: Any of the aromatic hydrocarbon 
solvents will remove the paint. 


GASKETS: Gaskets are silicone sponge cemented in place 
with RTV compound, translucent in color. 


Any gasket or piece of gasket torn loose 
should be replaced rather than reéeceméertedc. 
askets can be replaced in sections; that is a 


bad section can be cut out and a nev 
added. The stainiess steel surface 

leaned to a bright base metal and : 
with course emery paper before the new section 
is cemented in place. 
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BLECTRICAL 


#4 to #2/6 


Witte Sie 


Under #10 


(continued) 


Slot 


The yaskets for below and above NnoLaA 
operating ranges are made of many dif 
Materials. These gaskets are held in 
screwed on retaining strips and are 
replaceable. 


t surfaces and mating surfaces should be 
kept clean. 


Electrical connections should be examined fir 
looseness and overheating, which ea 
identified by the connector having 
black or dark brown. 


Reiays should be examined for excéssive arving 
which can 3e identifiec by powdery deposits 
around the contacts. Defective relays shouist 
be replaced, Fan moter(s) should be checked 
for vibration, overheating and/or noise, 
Vibration and noise can be caused by hent far. 
blades, bent fan shaft or bad hbearincs. 
Overheating can be caused by bad bearings of 
internal electrical problems. Correct : 
cause of vibration or noise, Motors with 

bearings r ones that overheat must be 


replaced. 


Wher replacing defective parts 
electrical systen, screws that make 
connections must be torgued to 


(S.E.S., Ine.) specifications. 


for #1@ Screws and Larger 


slot, Leagth J2ver 274". 


20 35 
25 42 


35 45 


50 
Screws Smaller than #10 
O12 15-29 


Le 


HUNIDITY SYSTEM: 


REFRIGERATION SYSTEM: 


Maintenance scheduled every 6@@ hours of use. 


The vapor generator should be removed, 
disassembled, cleaned of all scale and 
residue. At reassembly, particular attention 
should be paid to the inlet float valve lever 
system and valve seat. The lever system 
should be cleaned to bright brass so there 1s 
no binding. Any minute particles of 
contamination in the lever system or on che 
vaive seat will render it inoperable. 


The wet bulb float pan should be cleaned at 
the same time. 


The wet buib sock should be replaced after 
every 10@ hours of use. 


The vapor generator should be flushed every 
140 hours. 


T£ the chamber is equipped with a Vaisala 
sensing system, ignore the information for the 
wet bulb float pan and wet bulb sock. 


Chambers equipped with a demineralizer; the 
cartridge is marked with the information fe 


the proper change interval. 


The air-cooled condenser should be kept free 


of dust and debris, It should be vacuum 
cleaned. Under severe conditions, zt should 
be blown clean with compressed air. ALL 
safety precautions should Ibe followed with 


regard to face and eye protectisn. 3 
respirator to filter out dust should be used 
for breathing. 


The refrigeration syst an be checked far 
the correct charge by gauge pressure at 
ambient temperature and/or sight glass in the 
liquid line. 


To cheek by gauge pressure the refrigeration 
system must be shut down for approximately 724 
hours by using the main diseonnect. The 
ambient pressure of the refrigeration system 
will be found in the manual supplied with the 
chamber. To check for the correct charge by 
Sight qlass the compressor(s) must be running. 
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(continued) 


T£ it is found necessary to add vefrigerant, aA 


leak must be suspected. The most Likely 
places for leaks to occur is at mechanical 
joints rather than welded ones. These are 
flare connections, loose schraeder CAPES, 
expansion valve joints, packing glands on 
valves, ete. Leaks must be corrected before 


the system is recharged. 


With the system(s) running, check the cil 
level at the sight glass (semi-hermetic 
compressors). The correct level is midway in 
the sight glass. The approved refrigeration 


oil is Zephron 15@. 


The compressor(s) should be free floating on 
its springs (semi-hermetic compressors). 


All welded compressors should be snuggly 
bolted down to their rubber mounts. 
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TROUBLESHOOTING CHART 


SYMPTOMS CAUSE REMEDY 
ple Compressor does not A. Hotor line open. A. Close start or 
run. disconnect switch. 
B. Fuse Blown B. Replace fuse. 
C. Frozen Compressor C. Replace Compressor 
Z. Compressor will not A. Improperly wired A. Check power and 
start; hums inter- control wiring. 
mittently. B. Low line voltage B. Check line volt- 
age, 
C. Relay contacts C. Check by operat- 
not fully closing ing manually. 
Replace relay if 
defective. 
cm Unit. short cycles. A. Shortage of gas A. Repair leak and 
recharge. 
RB. Refrigeran B. Purge system. 


overcharge. 
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TROUBLESHOOTING CHART - (continued). 

4, Reiay burn cut A. Low line voltage A. Inerease voltae 
to within 10% of 
compressor rating. 

B. High line voltage B. Reduce voltage to 
within 19% of com- 
pressor rating. 


Cc. Incorrect relay C. Replace with right 
relay. 
D. Incorrect mounting D. Mount relay in A 
rigid manner. 
E. Loose Connection E. Repair 
54 System(s) operates A. Shortage of gas A. Repair leak and re- 
continuously with charge. 
no performance 
B. Location too warm B. Change to eoorer 
location. 
C. Air in system C. Purge and recharge. 
D. Iced or plugged D. Defrost or clean. 
coil. 
BB. Openings in cham- BE. Close door, plug 
ber port. 
5. Heat circuit does A. Switch not on. A. Turn on switch. 
not operate B. Set temperature B. Set temperatur= o. 
too low. instrument higher, 
C. Blown thermal fuse C. Test and replece if 
defective. 
D. Blown heater D. Test and replac: af 
element defective. 
RE. Defective BE. Recalibrate or 
contrciler replace. 
7. Erratic control A. Defective instru- A. Check and replace 
ment sensor sensor if neeces, 
B. Defective con- B. Recalibrate or re- 
troller place. 
C. Defective door C. Repair or repiace. 
gaskets. 
D. Fan or Fan motor D. Correct or replace. 
problems 
3. Unit does not A. Plug not connected A. Connect Plug. 
operate. (No pilot B. Blown main fuse B. Replace fuse 
lights or control {customer supplied). 
instcuments oper- C. Blown transformer C. Reyvlace fuse. 
ating fuse, or tripped there are two 
cireuit breaker. to check). BR 
circuit breaker. 
D. Rlown control fuse D. Replace fuse. Reset 
ov tripped cir- circuit breaker. 


cult breaker. 
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No 
No 


1500 SERIES 


MICROPROCESSOR-BASED PROGRAMMER/CONTROLLER 


DESCRIPTION 


The Series 1500 is a microprocessor-based programmer/controller 
that is designed to automatically control the high and low 
temperatures or temperature/RH within an environmental test 
chamber. This instrument will store within its memory a complete 
program of time and temperature, events, and execute these events 
as required. 


A front panel keyboard is used to enter, verify and edit progran 
parameters. All parameters are entered directly in engineering 
units. Temperature variables are entered in degrees C (cegress 
selectable), and the time variables are entered in hours, 
minutes, and seconds. Programming precedure is simplified by 
indicating LED’s that show status of program, display of setpoint 
temperatures, process variable display of step, Gata and event 
outputs. 


Included in this manual is the user’s manual for the 15@0 Seriés 
controller/programmer. 


It is not necessary for the user to read the entire manual toa 
understand how to operate this instrument. Chapters No. 1 and 3 
pertain to set-up, installation, and wiring of the instrument anda 


can be hypassed sinee this is done at the factory. Chapter: 
2 and 4 pertain to user progranming and must be read hefore 
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attempting to operate the test chamber. 


After reading the above mentioned manual for the 1500 Series 
programmer/controller, connect the test chamber to the required 
power source. The 154@ Series programmer/controlier should laght 
up oanc enable programming. This however will not enable chamber 
eontrol ciccuits (see chamber operating instructions). 


NOTICE: 


Programming Techniques explained in Chapter 2 are for training 
purposes”) only. The 1500 is not to be programmed in such a way 
that would exceed upper or lower temperature extremes of the 
chamber. 


The 1500 Programmer/Controller is factory installed, wired and 
set-up for use with the chamber. DIP switches and PID settings 
should not have to be altered. 


NOMENCLATURE 


NOMENCLATURE 


The following is a brief description of the nomenclature and 
abbreviations used in STANDARD ENVIRONMENTAL SYSTEMS, INC. piping 
and wiring diagrams: 


INSTRUMENTATION 


CET --+--------~---- Control Instrument 

ULHG ------------- Upper Limit Heat Control (prevents ovecride of 
chamber temperature, usually supplied with 
manual reset) 

LLCO --+--~---------- Low Limit Cut-Out Temperature (prevents 
controlled temperature from exceeding Jow set 
point, usually supplied with manual reset) 


PILOT LIGHTS 


Dis Saas ees fae Pilot Light 


SWITCHES 


MASTER -~--~~------ taster Switch 

LIGHT --+---+------ Light Switch 

CONTROL ---+------- Centrol Switch 

REFRIG 3. -s eee --- Refxigeration Control Circuit Switch 

HUMID. ---------~-- Humidity Control Circuit Switch 

DERUN. ----------- Dehumidify Control] Cirecurt Switch 

HEAT ~---------~--~- Heat Switch (toggle or rotary selector) 

AL. see eee eee Altitude Control Circiut Switch 

LCO- 2 ------------ Cooling, Liquid CO-2 initection 

TN Dover tr re eee Cooling, Liquid Nitrogen injection 

DS -+--------------- Door Switch (interrupts seperate or complete 
control circuit upon door opening) 

TG s+ +e ore creo eee Limit Switch (shuts off conveyor drive) 


NOMENCLATURE 


ELECTRICAL RESISTANCE HEATERS 


Tim; HPR -~--------- Immersion heater (vapor generator) 
Hoven sere tore -- Chamber air heater 
"Hoe eae ee -------- Crankcase Heater (refrigeration compressar} 


PRESSURE DEVICES 


PR --------------- Pressure Switch 

HPCT ----+-------- High Pressure Cut-In Switch 
high stage (R-5@2 or R- 
system to control low stage 
pressure} 


TPS" spas Sige Sie Se KRigh Prssure Cut-Out Switch (stops compressor 
in case of excessive discharge pressure) 
JiPOOi sono Hes = LOW Pressure Cut-Out Swites (Opers.tes 


compressor in stand-by condition or on the off 
eycle of the controller) 


OPS -------------- O11 Differential Pressure Switch 

LWCO --e ee eee eee Low Water Cut-Out Gwitch (vapor generatar} 

SPE ---------+----- Gteam Pressure Switch 

APG were ere eee ee > Ait Fressure Switch {utilized to triggses 
control circuits when pneumatic control from 
instrumentation is applied) 

SOLENOID VALVES 
LUSV ------------H- Liquid Line Solenoid Valve 
Q 


WSV vce eee Water Solenoid Valve 

WITS + ------------ Water Make-up Solenoid Valve 

SV os oe ree ee ee eee Solenoid Valve 

SEV seo eee ree eee Steam Solenoid Valve 

DSV oa. - e+e e---- Dehumidify Coil Refrigerant Solenoid Valve 
HOSV ------------- Main Cooling Coil Refrigerant Solenoid Valve 
HGSV ose eee Het Gas Solenoid Valve 


CONTACTORS & RELAYS 


CR -------+------- Control Relay or contactor, contact or coil 
TINTLK secre eee Tnterlock contact, motor starter, contactor if 
relay 


NOMENCLATURE 


CONTACTORS & RELAYS (cont.) 


HS 
OVLD 


Motor Starter or contactor, contact or 


Motor Starter or self contained Motor 
Timer (interval) 

Timer (percentage) 

Timer Delay Coil or Contact 


SAFETY DEVICES 


Cartride Fuse (one time) 
Fusetron (25@V vating) 
Fusetron (6@@V rating) 
Therma] Fuse (links: 
Fusibie Plug (safety) 
Relief Valve 


REFRIGERATION COMPONENTS 


ta bh) 


fh Re ra be 
iB 


og 


Thermal Expansion Valve 

Capillary Tube 

Oil Seperator 

Vibration Eliminator 

Water Regulating Valve (condenser) 
Hand OQperated Valve (type of valve 


to function, water, refrigeration, etc 


Refrigerant 12 

Refrigerant 13 

Refrigerant 14 

Refrigerant 22 

Refrigerant 402 

Refrigerant 5@3 

Suction Accumulator 
Evaporator (main cooling coil) 
Cascade Condenser 

Dryer 

Hot Gas Regulator 

Liquid Indicator 
Distributer 

Head Pressure Control Valve 
Check Valve 

Desuperneater 

Expansion Tank 
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R 4500 CLASSIC SERIES 


HONEYWELL RECORDER OPERATION 


The recorder has béen calibrated and setup at the factory for proper 
recording in keeping with the temperature and humidity range capabil- 
ities of your chamber. 


(A) Apply power - wait till the recorder display runs its self 
diaqnostic tests and goes into operating mode. (See Page 4-8 
"Power UP" for Details - Honeywell Product Manual). 


{(B) To set chart rotation speed for extended period program record- 
ing:- . 
Ve Press lower display key |LOWR]| display shows actual conditions. 
DISP 


* 


De Press the set-up key al until display shows ‘Set up Chart’. 
UP 


3. Press function key onc until display shows the present pro- 


grammed chart rotation speed (example: '24 hour chart Speed') 
the rotation can be selected in three preset speeds of 8 Hrs. 24 


hrs. or 7 days by pressing the raise AI or rover [7 keys. 


To program the Hours/Rev in one hour increments, press IA] 
or Z| key till the display shows 'X hour chart speed'. 


4. Press function frond key ~ the display will show programmed 


‘Hours/Rev' (example ‘24 Hour/Rev'). 


Press raise [AN] or loawerlLN Se rere or ecrease the 


time in one hour increments. (Example: to set rotation time 
for 3 days enter-.72 hrs. etc.). 


V 


5. Press lower display [LowR Key. The data is entered and the 


[DISP 


display returns to show actual conditions. 


6. For preparation ~ installing/replacing a chart and setting chart 
time line, perform operations as described in section 5, page 5- 
1 of the Honeywell Product Manual. 


CAUTION Do not attempt to manually turn the chart by rotating the hub 
by hand as breakage will occur. The chart can only he 
rotated electrically. See Section 5, Page 5-1 of the 
Honeywell Product Manual for proper operation. 
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DIGITAL HIGH AND LOW TEMPERATURE LIMITER 


MODEL DTL-3 


The DTL-3 is a Digital High and Low Temperature Limiter. It 
accepts a single type "“T" thermocouple to sense the chamber 
temperature. This sensor is uSually located at the discharge 
plenum and senses discharge air temperature. An LED display 
provides process temperature or high/low limit set point 
information. Upon a out of limit condition an audio alarm will 
sound and the chamber will shut down. 


OPERATION 


Three discrete LED’s show the status of the temperature limiter. 
The high red LED indicates that a over-temperature situation 
exists in the chamber. The low amber LED indicates an under- 
temperature condition exists in the chamber. The green LED 


indicates normal operation. The numerical display will show a "- 
"to indicate that an open or broken Sensor situation exists. 


The numerical display shows the process temperature (temperature 
inside the chamber). The process temperature is shown either in 
degrees C or degrees F. To change the engineering units, place 
the jumper inside the instrument to F or C. The high and low 
limit set points are screwdriver-adjustable through the front 
panel. Pushing the high limit or low limit adjustment screw will 
change the numerical display to show the set point temperature. 
To change the set point temperature, push and turn the “Hi Limit” 
or "Low Limit" adjustment screws. 


The DTL-3 incorporates an auto power reset. In a non-limit 
condition (normal condition), auto power reset will automatically 
energize the output relay and silence the audible alarm when the 
chamber is energized. If a limit condition exists, the output 
relay will latch in a de-energized state, the audio alarm will 
sound and electrical power to the chamber will be dropped, 
stopping any heating or cooling. The chamber will also be de- 
energized if a open or broken sensor situation occurs. 


The system may be re-energized and the audible alarm silenced by 


the front panel "Alarm Reset" switch only when the limit 
condition no longer exists. There is also a front panel "Alarm 
Silence" switch which allows the user to silence the audible 


alarm even though a limit condition still exists. 


DIGITAL HIGH AND LOW TEMPERATURE LIMITER (CONT’D) 


ACCURACY 


* 


Calibration Accuracy: +/-@.25% of span at 77 degrees F, 


+/~5 degrees F ambient and rated line voltage +/-1%. 


Linearization Accuracy: +/-@.25% of span, +/-1 digit at 


77 degrees F, +/-5 degrees F ambient and rated line voltage 
+/-1%. 


Accuracy Span: 1000 degrees F or 54@ degrees C minimum. 


Temperature Stability: +/-2uV/degrees F ambient. 


Voltage Stability: +/-@.01% of span/ % of rated line. 


Precision MV source 


Type "T" reference compensator with reference junction at 
32 degrees F/®@ degrees C. 


Digital voltmeter 


Procedure 


Connect millivolt source and compensator leads 
thermocouple inputs, Terminals 1 (-) and 2 (+). Connect 
digital voltmeter to Terminal 3 (-) and 4 (+)> 

Place Jumper W8 on J7 (degrees C). Connect power to 
control. Let the control stabilize before calibration 
begins. 

Set the millivolt source to -3.378mV. Adjust the Lo degree 


C pot for -@.50@ V on the DVM. 


Set the millivolt source to 9.286mV. Adjust the degree ¢ 
pot for 1,@00V on the DVM. 


Repeat Steps 3 and 4 until all readings are correct with no 


further adjustment. 


Procedure (cont’d) 


6. Move Jumper W8 to J6 (degrees F). 

7. set the MV source to -3.378mV. Adjust the degree F Lo pot 
for -@.74@V on the DVM. 

8. Set the MV source to 9,286mvV. Adjust the degree F Hi pot 
for 1.960V on the DVM. 

9, Adjust the FS pot for a reading of 392 on the display of the 
control. 

1@. Repeat Steps 7 through 9 until all readings are correct with 
no further adjustment. 

11. Replace Jumper W8 in the desired position: J7 = degees C, 
J6 = degrees F. 

TROUBLESHOOTING 


STANDARD ENVIRONMENTAL SYSTEMS, INC. 


383 Minnisink Rd. 


Totowa, New Jersey 07512 


(201) 256-2200 


LIMITED WARRANTY CERTIFICATE 


(CONTINENTAL UNITED STATES) 


STANDARD ENVIRONMENTAL SYSTEMS, INC. warrants this product to he 
free from defects in material and workmanship, provided the 
product is installed, maintained and operated in accordance with 
current instruction manuals. 


This warranty covers service labor for 94 days from the date of 
shipment. 


Component parts shall be warranted for a period of one year fom 
the date of shipment, and shall be limited to the replacement of 


the defective parts, authorized to be returned and F.O.8. 
STANDARD ENVIRONMENTAL SYSTEMS’ plant in Totowa, New Jersey. 


Connection of the equipment to utilities other than those speci- 
fied by STANDARD ENVIRONMENTAL SYSTEMS, INC., in accordance 
current ainstxyuction manuals and/or as marked on the e¢uirire 
preaper, will void warranty replacement of damaged components Jue 
to such improper connection, 


Component parts not manufactured by Standard Environmental 
Systems, Ine. shall be warranteed to the extent of the orisjine? 
mannfacturer’s warranty. This warranty is in lieu of all other 
warcanties, expressed or implied. 


STANDARD ENVIRONMENTAL SYSTEMS, INC. reserves the right to mocify 
ins products without imposing any obligation upon itself to 35 s6 
an y-roducts previously manufactured. 
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HUMIDITY CHAMBER HB/4 


Minor Maintenance Procedure 


1) 


2) 


6) 
7) 


With all control switches OFF(v), Turn on all 

utilities (Water and Electrical). 

After humidifier has had a few minutes to fill up, 

Turn Master switch ON(a). 

Press Controller CLEAR and then HOLD button(LED On). 

Set Recorder Chart per procedure to monitor cycle. 

Set Controller for operation at the following set points: 


S.P.#1 Chl @ +25°C Ch2 @ 20% R.H. For 10 mins. 
S.P.#2 Chl @ -18°C Ch2 @ 30% R.H. For 45 mins. 
S.P.#3 Chl @ +25°C ch2 @ 0% R.H. For 30 mins. 
S.P.#4 Chl @ +93°C Ch2 @ 98% R.H. For 45 mins. 
S.P.#5 Chl @ 425°C Ch2 @ 50% R.H. For 30 mins. 


Set RUN/HOLD to RUN(Led off). 

Check for Temp. display in agreement with others and for 
smooth cycling and Chart Recorder and that the Tempera- 
ture holds well at set points. 

Turn power and water lines OFF, and all switches OFF(v). 
Clean around and inside of compressor compartment with 
air line hose. Disconnect main power before cleaning. 


10) Wet Bulb sock should be replaced after every 100 hours 


of usage. And Vapour generator flushed at the same time. 


a ———— 
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HUMIDITY CHAMBER HB/4 


Major Maintenance Procedure After 1200 Hours Actual Usage Time 
Major Maintenance After 600 Hours Humidifier Actual Usage Time 


1) 
2) 


10) 


11) 


12) 


Ree 


Turn Main Power Source OFF. 
Remove baffles in Chamber Interior. Check Heaters,thermal 
sensors and fuses for loose connections; tighten if 
necessary. 
Clean coil of any accumulation.Do Not Bend Fins. 
Check fan blades for cracks and bent blades. Replace if 
necessary. 
Re-install the baffles and secure the sensors in the 
positions they were originally found. 
Clean chamber walls. Use suitable solvents to clean. 
Clean Exterior with solution of detergent and water. 
Clean heavy grease and oil with Xylol. 
Clean drip pan. 
Any gaskets torn should be replaced. Sections of gasket 
can be replaced. Clean stainless steel surface to bright 
base metal and abraded with coarse emery paper before 
adding new section. Use Translucent RTV cement. Gaskets 
used for above or below operating temperatures are held 
in place by screws on retaining strips. 
Electrical connections should be checked for looseness 
and overheating, which can be identified by connector 
turning black or dark brown. Replace where evident. 
Relays should be examined for excessive arcing which can 
be detected by powdery deposits around the contacts. 
Defective relays should be replaced. 
Check fan motors for vibration,overheating and/or noise. 
Vibration can be caused by bent fan blades,shaft or bad 
bearings. Overheating can be caused by bad bearings or 
internal electrical problems. Correct cause of vibration 
or noise. Overheating or bad bearings must be replaced. 


When replacing parts in the electrical system, screws 
that make electrical connection must be torqued to S.E.S 
specifications (Page 17 of manual). 
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HUMIDITY CHAMBER HB/4 


Humidity System Maintenance After 600 Hours Actual Usage. 
1) Remove Vapour generator, disassemble, clean off all 


scales and residue. At reassembly, special attention to 


be paid to float valve lever and valve seating. Clean 
lever system to bright Brass finish so there is no 

binding. Any minute particles of contamination in the 
lever system or on the valve seat will render it in- 
operable. 


2) Clean wet bulb float pan. The wet bulb sock should be 


replaced after every 100 hours of use. 


3) Flush Vapour generator every 100 hours of use. 
4) If chamber is equipped with Vaisala sensing system 
ignore 


maintenance of bulb float pan and sock. However, if 


chamber is equipped with demineralizer follow informa- 


tion on cartridge. 


5) The air-cooled condenser should be kept free of dust and 
debris. It should be vacuum cleaned or use air hose. 


Use personal safety wear while cleaning. 


6) Check refrigeration for correct charge by gauge pressure 


at ambient temp., and/or sight glass in the liquid line. 


To check by gauge pressure shut-off system for approxi- 
mately 24 hours by disconnecting main power. The ambient 
pressure of the refrigerant is in S.E.S manual. To check 
the correct charge by sight glass method the compressor 


must be running. 


7) If necessary to change refrigerant check for leaks,First. 
The most likely places would be at mechanical joints and 
not at welded ones. These could be flared connections, 
loose shraeder caps,expansion valve joints, packing 


glands on valves,etc. The leak Must be corrected before 
re- charging system. 

8) With system running check oil level at sight glass 
(semi-hermetic compressors). The correct level is mid- 
way in the sight glass. Use Zephron 150. 

9) Check that compressors(semi-hermetic) free float on 
their springs. 

10) Check all welded compressors are snugly bolted down to 
their rubber mounts. 


